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SUMMARY 
This paper describes a multi-model methodology that implements a smooth and continuous process 
improvement, depending on the organization's business goals and allowing users to establish their improve-
ment implementation pace. The methodology focuses on basic process components known as 'best 
practices'. Besides, it covers following the topics: knowledge management and change management. The 
methodology description and the results of a case study on project management process are included. 
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1. INTRODUCTION 
For many organizations, the lack of good project management is the main cause of project's failure: 
the projects can rarely be completed in time and within an acceptable cost [1,2]. 
Regarding this, authors such as Pressman [3], Walter [4] and Yager [5] argüe that after 30 years 
of having identified 'the software crisis', the problems related to project failures still continué. 
Moreover, Williams [6] mentions that nowadays the organization's management has become more 
project-based. As a result, the need to manage projects successfully in organizations is constantly 
increasing. However, if most organizations continué building software producís in the same way as 
they did for years without analyzing whether their management processes are adequate or obsolete, 
how is this need satisfying? [7]. 
Even there is a growing group of process improvement success stories [8,9]; introducing process 
improvement for most organizations becomes 'a path full of obstacles and always away from 
the original path' [10,11]. This is due to the fact that process improvement initiatives are not 
successfully implemented [12] or have limited success [13]. The main problem is the difficulty 
that an organization faces when tailoring the selected process improvement model to their current 
scenario [10]. 
The goal of this paper is to present an organizational process improvement methodology 
overview. This methodology will enable a smooth and continuous improvement depending on 
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their business goals, but allowing users to establish their improvement implementation pace. This 
will prevent initial resistance to change in the organization and the subsequent problems. Besides, 
the methodology is focused on basic process components known as 'best practices'. Fragidis and 
Tabanis [14] mention that best practices are a critical factor to increase an organization's process 
capacity and to achieve a competitive advantage. Therefore, this research work tries to answer the 
following questions: 
• Why do actual software process improvement models and standards not have the expected 
performance when they are implemented in organizations? 
• Why do improvement initiatives not have the expected results? 
• Will the identification of organization's best practices allow a process improvement initiative 
to be successfully implemented? 
This paper is structured as follows: Section 2 shows the research work context; Section 3 
describes the proposed methodology: MIGME-RRC, methodology for a gradual process improve-
ment to reduce change resistance; Section 4 shows a case study; and finally Section 5 shows the 
conclusions. 
2. RESEARCH WORK CONTEXT 
The proposed methodology covers process improvement, best practices, knowledge management, 
change management and multi-model environment. Each of the topics covered is described briefly. 
2.1. Process improvement 
Software Process Improvement (SPI) is a field of research and practice, arising out of the need 
to solve software development issues, increasingly complex and ubiquitous [15]. SPI is the action 
taken by organizations to change processes, taking into account the business needs and achieving 
their business goals more effectively [16]. 
SPI has become the primary approach for improving software quality and reliability, employee 
and customer satisfaction and return on investment [17]. Different paradigms such as Quality 
Improvement Paradigm (QIP) [18] and methods and models for assessing the current capacity 
and/or maturity levéis of organizations (such as SCAMPI [19] and ISO/IEC 15504 [20]) or for 
implementing process improvement initiatives (such as ISO/IEC 15504 [20] or IDEAL [21]) have 
been developed. However, implementing the methods mentioned above remains a high risk in 
many organizations. 
According to Pries-Heje et al. [22], investments in SPI often have not achieved the expected 
changes and improvements. This is because the protocol followed by current process improve-
ment is: (1) analyze the company weaknesses, (2) design their processes, often based on interna-
tional models and standards, beyond the activities carried out in the company, and (3) implement 
the processes developed in depth within the organization (too many changes at the same time that 
are too large or too fast) [23]. 
This way of implementing a process creates a process revolution, generating change resistance 
that leads to a failure in the process improvement initiative. 
2.2. Best practices 
Williams [6] refers to best practices as building blocks of organizational learning and organizational 
knowledge but, what is a best practice? 
According to Whiters [24], 'a best practice could be a management or technical practice that 
has consistently demonstrated to improve one or more aspects such as productivity, cost, schedule, 
and quality or user satisfaction'. 
In this context, introducing best practices at the speed supported by the organization is a key 
element for improving the quality and the productivity [25,26]. 
Owing to the importance of best practices, relevant institutions such as the Software Engi-
neering Institute (SEI), the Project Management Institute (PMI), the Institute of Electrical and 
Electronics Engineers (IEEE) and the International Organization for Standardization (ISO) have 
been focused on the study of best practices. They have developed best practices reference models 
and standards [27]. 
The most widespread models and standards developed by these institutions are as follows: 
CMMI-DEV vl.2, TSP, PMBOK, COBIT, PRINCE2, ISO/IEC15504, ISO 9001: 2000 and 
ISO/IEC12207 [28]. 
However, although a wide variety of models and standards have been developed, West [23] 
highlights that the current problem in organizations is the identification of best practices. This 
problem is becoming one of the main challenges facing the new process generation. 
Identify successfully the best practices of an organization allows to have a baseline related to 
its strengths when developing an improvement initiative. 
2.3. Knowledge management 
According to Burke and Howard [16], Knowledge Management (KM) is a systematic approach 
to facilítate the flow of data, information and knowledge to the right people at the right time, so 
they can act more efficiently and effectively. In this way, its importance for generating valué and 
building a competitive edge in organizations is well recognized. 
Besides, according to Williams [6], KM allows the capture, codification, use and exploitation 
of the knowledge and experiences to develop better tools and methods, as well as to develop a 
willingness and ability to use these methods. 
Therefore, KM requires an organizational effort to build, opérate, maintain and spread a 
knowledge-sharing environment. The organization by itself should be able to: (1) retrieve and 
understand the structured and unstructured data, (2) convert data into useful information and 
(3) share the knowledge [16]. 
2.4. Change management 
All improvements imply changes; unfortunately most change initiatives fail because the inability to 
support the changes is widely repeated despite the substantial resources dedicated to the improve-
ment effort, the people with necessary skills involved and everything supporting it [2]. 
Besides, it is necessary to take into account that changes' scope, their competition with others 
or their speed can overwhelm the organization, destroying its investment in organizational process 
assets and generating a degree of organizational stress that becomes a barrier to change [28]. 
Therefore, change management is the process of planning, organizing, coordinating and control-
ling internal and external components in order to ensure that process changes are implemented 
with the minimum deviation compared to approved plans and overall changes' introduction goals. 
2.5. Multi-model environment 
People experience fear and dread due to common failures related to model-based process improve-
ments [29]. As a result, organizations throughout the world, in their effort to achieve a successful 
software process improvement, are turning to an integration of international standards and models 
[30,31]. 
However, the difficulty in implementing process improvement successfully in multi-model 
improvement environments is well known. A first step in integration is to recognize that despite 
the different structures and terminologies, and despite different levéis of abstractions, the standards 
and models used in the organization share common element types. The challenge is to examine 
the models to identify these common elements and then use and tailor them according to the 
organization needs [28, 32]. 
According to [33], the goals of a multi-model are as follows: reduce redundancy, improve 
integration, créate synergy, leverage best practices and make transparent frameworks. Therefore, a 
multi-model process is characterized by a harmonized and unified approach to process improvement 
through implementation of múltiple models [31]. 
A multi-model process may contain three common elements: best practices elements, improved 
methods and institutionalization elements [31, 34]. 
3. MIGME-RRC METHODOLOGY 
The purpose of this research work is to develop a methodology whose goal is to incorpórate 
elemental process improvement components. The methodology will enable a smooth and continuous 
improvement depending on the organization's business goals but allowing users to establish their 
improvement implementation pace. This will prevent initial resistance to change in the organization 
and the subsequent problems. 
This methodology uses a bottom-up approach to software process improvement, which consists 
of identifying the internal best practices and promoting their use. 
The best practices reinforce the organization's learning by documenting practices that have 
good results and promoting their use so that the key organizational knowledge is preserved and 
transmitted. Then, the external best practices proposed by most widespread models and standards 
through a multi-model environment, which complement the current practices and fit to the culture 
of the organization, could be included. 
Figure 1 shows the methodology scheme called MIGME-RRC: methodology for a gradual 
process improvement to reduce change resistance. 
4. CASE STUDY 
4.1. Methodology development and implementation environment 
Everis is a multinational consulting firm with factories in Europe and Latin America where they 
develop and implement best practices to improve the performance of its factories. It offers services 
that provide solutions to large companies in any sector and it is based on three pillars: innovation, 
methodologies and efficiency through the use of specialists. The specialists use specific knowledge 
for each project in order to optimize time, cost and productivity. 
Since its creation in 1996, it has grown both in invoicing and staff in a constant and always 
organic way. Its 2008 turnover was over 300 M€ and more than 6000 employees, and the number 
of projects that remain open every month is greater than 1000. 
Figure 1. MIGME-RRC methodology. 
Table I. Indicators measured by Everis over the 2007-2008 period. 
Indicators and Percentage 
The percentage of management rules that are not right and not approved by the 
customer must be no more than 5% 
The percentage of project planning that is not current and feasible must be no 
more than 5% 
The percentage of start-up minutes that are not right and not approved by the 
customer must be no more than 5% 
Christie and Fisher in [35] mention that, to successfully implement a process improvement in 
this kind of organization, it must deal with a dynamical change conditions (in terms of growth, 
personal turnover and product evolution), in order to prevent a series of unpredictable changes 
with unforeseen consequences. 
Besides, there is a risk of incorporating deep changes (too many changes at the same time being 
carried out too fast) based on external process implementation. These changes are accepted by 
neither the organization ñor the staff. Therefore, the change resistance is caused by the uncertainly 
and lost of control that they assume the changes will produce. 
4.2. Implementation on project management processes improvement 
The scope of the methodology implementation is focused on Everis project management. Project 
management has a broad impact on their business goals and is measured in accordance with a 
series of objectives. Table I shows the most representative indicators related to the objectives that 
have been measured over the 2007-2008 period. 
It is considered important to give a brief description of the indicators in order to understand 
their importance: (1) the management rules are a key document in the methodology because they 
define a project development framework, its detail planning and its management procedures; (2) the 
project planning documentation must be accurate and up-to-date at all times in order to have a 
proper overview of the project and, if necessary, to take the right decisions and (3) the start-up 
minutes in order to come to an agreement with the client on the operational aspects of the projects. 
It is important to highlight that the required level is very high; for example, if the plan is not 
updated or the management rules are not approved by the client, then the related indicator is not 
satisfied. 
The implementation of the methodology focuses on project management carried out by account 
managers because: (1) they carry out the project management (heading one or more projects), 
and (2) they are in charge of projects. Besides, managers and project managers have a significant 
role in the best practices identification and validation feedback. 
4.2.1. Methodology phases. In the following sections the methodology phases are presented. 
4.2.1.1. Identify interna! best practices. The purpose of this phase is to analyze what practices 
are already carried out in the organization. If the practices are identified, it will be possible to get 
an overview of the current process. 
Figure 2 shows the analysis carried out in the organization, in order to identify the current 
practices. The followed steps are: 
• Conduct interviews with the organization's managers. 
• Analyze the information gathered from interviews, make activities diagrams for each interview 
and validate them with the interviewed accounting managers. 
• Map the activities of all approved activities diagrams, in order to get a set of activities called 
'generic activities'. Then, make a diagram with the generic activities. 
• Analyze the formal process documentation. 
• Map the generic activities diagram with those included in the formal process documentation. 
It allows identifying the current organization's activities. 
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Figure 2. Best practices identification steps. 
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Figure 3. Organizational performance assessment. 
4.2.1.2. Assess organizational performance. Once the current practices are identified, the orga-
nizational performance should be assessed in order to know the organization's performance related 
to the current practices. Figure 3 shows how the organizational performance was analyzed; the 
current activities, business goals and key indicators are used as input source. The followed steps are: 
• Collect and analyze any formal documentation about planned valúes of indicators related to 
organizational business goals. 
• Collect actual valúes of the indicators. 
• Make a matrix of business goals indicators and generic activities. 
• Analyze the achievement of business objectives according to the planned valué and the matrix, 
and establish a performance overview. 
• Prioritize the business goals to be achieved. 
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Figure 4. Everis audit results. 
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Figure 5. Tables of candidate practices to be included. 
In the case of Everis, internal control audits were taken as input source. Figure 4 shows the 
percentage of business objectives Everis achieved with the current practices. The analysis of the 
indicators will allow the project management to make an internal project characterization. 
The analysis of Everis audits allows establishing an overview of the achieved key indicators 
taking into account the current practices. Although the three percentages of the indicators analyzed 
are not too far from the planned percentage, all of them should be improved, because of its 
importance for achieving the business objectives. 
4.2.1.3. Analyze externa! best practices. In this phase, the performance of similar models and 
standards were analyzed in order to establish a multi-model environment. The models and standards 
included in the study are as follows: CMMI-DEV vl.2, PMBOOK, PRINCE2, TSP, COBIT, 
ISO9001 and ISO/IEC 15504. The followed steps are [27]: 
• Select the models and standards to be analyzed. 
• Choose the reference model. 
• Select the process. 
• Establish the detail level. 
• Créate a correspondence témplate. 
• Identify the similarity among models. 
• Show the obtained results. 
As Figure 5 shows, the tables, which are the results of the study, contain the candidate practices 
to be included. So that, the study indicates project management external best practices, where 
performance is proved, that could be executed by the organization. 
4.2.1.4. Implement improvements. The purpose of this phase is to intégrate the internal best 
practices with the external best practices. On the one hand, the internal best practices contain 
all the organization's knowledge and experience. On the other hand, the external best practices 
through a multi-model environment have a proven efficiency in other organizations, and best fit 
with the way the organization works. 
The way that best practices will be integrated and incorporated depends on their dependence 
and importance in achieving the business goal. The followed steps are: 
• Identify the change resistance factors and risks associated with the improvement initiatives. 
Because in many cases, both are important factors that make difficult an improvement initiative 
implementation and lead it to the failure. 
• Analyze the external best practices of the multi-model environment, taking into account 
practice dependences and its impact on achieving business goals according to the prioritization 
of business goals done in previous phase. 
• Enable a set of best practices to be selected. 
• Develop or refine the improvements that allow the users to select the practices in a smooth 
and continuous way. These best practices will always be selected in a pace established by 
users. 
In the case of Everis, the improvements (containing the best practices identified and a set of 
external practices to be incorporated) were grouped in a project management method, owing to the 
need of the organization to develop a project management method to be integrated in its COrporate 
Methods methodology (COM). 
Figure 6 shows the process improvement implementation through the project management 
method overview. The method gathers all the Everis knowledge, experiences and best practices. 
Besides, when enabling a set of best practices it will be possible to establish a marked-up user 
environment for improving processes continuously. 
Once the method was developed, it was validated and approved by the quality and methodology 
Everis group. Then, pilot projects were performed. The purpose of the pilot projects was to 
Figure 6. Process improvement implementation through COM project management method. 
launch a better versión of the COM project management method. The launch allowed testing 
the method and after analyzing their results, deploying them as an experience of using best 
practices. 
Using pilot studies reduces the risk of rolling out a flawed process, procedure or other solution 
component. Besides, experiences in pilot studies always expose improvement opportunities that 
can be exploited to tune and retine the improvement process before a broader dissemination 
[26,36,37]. 
The chosen pilot projects features in order to reduce risk in implementing the method were as 
follows: (1) size médium (duration time not greater than 3 months); (2) budget: 100 000-150 000 € ; 
(3) staff: 4-7 people and (4) project manager profile: júnior project leader. 
Meetings with the project managers were held to gather information about the improvement. 
During the interviews, their comments on project management method acceptance and usefulness 
in the project management were gathered. 
4.2.2. Improvement measurement and results. Three measures were defined in order to analyze 
the improvement: process use (MI), process performance (M2) and process acceptance (M3). The 
approach involves gathering information: before, during and after the change. 
This approach allows getting better improvement performance information. According to 
Kasunic [26, 36], typical approaches that fail are those whose measurable observations are done 
before the change or after the change. 
Process use (MI): its purpose is to analyze the degree of best practices performance. The 
measure data were obtained from the Madrid office internal audits. Figure 7 shows the results 
obtained by comparing the planned percentage against actual percentage in 2007 and 2008. 
In 2008, an improvement was observed in the project planning practices and start-up minutes 
indicators; both were 5%. 
Process performance (M2): its purpose is to analyze the process performance obtained with 
the improvement. The measure data were obtained from Madrid office delivery projects. Figure 8 
shows the obtained results by analyzing those who have any type of internal cost deviation (either 
Managementrules Project planning Start minutes meeting 
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Figure 7. Madrid office best practices performance. 
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Figure 9. Improvement acceptation by users. 
in incurred hours, extemal costs or subcontracting). However, the deviations did not affect the time 
limits agreed with customers. 
An improvement in delivery projects which have any type of deviation was observed because 
the percentage of projects with deviations decreased from 13.99 to 10.63%. 
Process acceptation (MI): its aim is to analyze the process acceptation by users and, therefore, it 
allows checking the reduction in change resistance. The measure data were obtained by analyzing 
surveys carried out by Madrid office users involved in project planning. 
Figure 9 shows two graphics with the improvement acceptance results obtained. In graphic 9(a), 
an improvement in the adoption of the COM methodology is observed (from 10% in 2007 to 31% 
in 2008). In graphic 9(b), an improvement in the usefulness of the COM methodology is observed 
(from 10% in 2007 to 95% in 2008). 
5. CONCLUSIONS 
The implementation of external processes in the organization is the main cause of process improve-
ment initiatives failure. This involves a high cost for assimilating the appropriate knowledge and 
deploying the process, and a big cultural change. 
MIGME-RRC shows that beginning a process improvement initiative by identifying the orga-
nization's best practices and involving the relevant stakeholders (chosen by the organization's 
sénior management as success stories) has allowed extracting, collecting and formalizing the tacit 
knowledge of the organization. 
Having the knowledge in a formal way, it is possible to select a set of external best practices 
based on the way the organizations work, but in accordance with their business goals. It reduces 
the staff 's resistance to change when implementing process improvement initiatives. 
Besides, the reduced change resistance was achieved because of a smooth and continuous best 
practices implementation, and most of all, the changes are introduced by users and, therefore, 
approved by relevant stakeholders. 
The methodology allows different units of a software intensive organization to set their improve-
ment pace and choose those practices that best fit their work, thereby doing it more efficiently. 
At the same time, there is a uniform process capacity through the organization. Therefore, the 
communication of improvement results is a key point. 
Finally, the implementation of MIGME-RRC for a smooth and continuous improvement 
performed in Everis confirms that staff only accepts assimilated changes with identified benefits. 
In this way, they perceive the change as an evolution of their work. 
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